Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.003 Å; R factor = 0.037; wR factor = 0.110; data-to-parameter ratio = 18.8.
Related literature
For the biological activity of ferrocene derivatives, see: Jaouen et al. (2004) ; Biot et al. (2004); Fouda et al. (2007) . For related structures, see: Satis Kumar et al.(2007) ; Kamala et al. (2009) ; Gunasekaran et al. (2010) ; For puckering and asymmetry parameters, see: Cremer & Pople (1975) ; Nardelli (1983) .
Experimental
Crystal data [Fe(C 5 
Data collection
Bruker SMART APEXII areadetector diffractometer 26509 measured reflections 7145 independent reflections 5247 reflections with I > 2(I) R int = 0.026 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.110 S = 1.02 7145 reflections 381 parameters H-atom parameters constrained Á max = 0.26 e Å À3 Á min = À0.31 e Å À3 Table 1 Hydrogen-bond geometry (Å , ).
D-HÁ Á ÁA
D -H HÁ Á ÁA D Á Á ÁA D -HÁ Á ÁA C28-H28Á Á ÁN3 i 0.93 2.49 3.416 (2) 176
Symmetry code: (i) Àx þ 1 2 ; y À 1 2 ; Àz þ 1 2 .
Data collection: APEX2 (Bruker, 2008) ; cell refinement: SAINT (Bruker, 2008) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 The molecular packing viewed down the a axis. Dashed lines shows the intermolecular C-H···N hydrogen bonds. where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.023 Δρ max = 0.26 e Å −3 Δρ min = −0.31 e Å −3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
3-(Ferrocen-1-ylcarbonyl)-1-methyl-4-(4-methylphenyl)spiro[pyrrolidine-2,11′-indeno[1,2-b]quinoxaline]
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) 0.0517 (10) 0.0489 (10) 0.0380 (9) −0.0218 (8) 0.0080 (7) −0.0086 (7) C7 0.0373 (8) 0.0370 (8) 0.0393 (9) −0.0097 (7) 0.0073 (6) −0.0064 (7) C8 0.0378 (9) 0.0427 (9) 0.0537 (10) −0.0075 (7) 0.0089 (7) −0.0114 (8) C9 0.0369 (9) 0.0424 (10) 0.0628 (12) −0.0022 (7) 0.0026 (8) −0.0088 (8) C10 0.0355 (8) 0.0385 (9) 0.0496 (10) −0.0034 (7) −0.0016 (7) −0.0036 (7) 0.0409 (9) 0.0408 (9) 0.0335 (8) 0.0033 (7) 0.0032 (6) −0.0011 (7) C18 0.0475 (9) 0.0357 (9) 0.0410 (9) 0.0025 (7) −0.0014 (7) −0.0051 (7) C19 0.0515 (11) 0.0469 (10) 0.0606 (12) −0.0133 (8) −0.0008 (9) −0.0063 (9) C20 0.0394 (8) 0.0360 (8) 0.0432 (9) 0.0020 (7) 0.0048 (7) 0.0002 (7) C21 0.0468 (10) 0.0617 (12) 0.0506 (11) 0.0095 (9) 0.0104 (8) 0.0096 (9) C22 0.0385 (10) 0.0653 (13) 0.0747 (14) 0.0055 (9) 0.0139 (9) 0.0093 (11) C23 0.0394 (9) 0.0400 (10) 0.0709 (13) 0.0003 (7 (6) C28 0.0423 (9) 0.0427 (9) 0.0436 (9) 0.0008 (7) −0.0034 (7) 0.0065 (7) C29 0.0602 (12) 0.0362 (10) 0.0641 (12) 0.0060 (8) 0.0006 (9) 0.0032 (8) C30 0.0615 (12) 0.0460 (11) 0.0508 (11) 0.0047 (9) 0.0035 (9) −0.0112 (8) C31 0.0436 (9) 0.0427 (9) 0.0362 (8) 0.0006 (7) 0.0044 (7) 0.0006 (7) 
178.99 (15) C26-C27-Fe1-C31 121.85 (16) 
